Guanylate cyclase from the rat renal medulla. Physical properties and comparison with adenylate cyclase.
Guanylate cyclase from the rat renal medulla is found in both the soluble and particulate fractions of the cell. Sucrose density gradient centrifugation and gel filtration in H2O and D2O indicate that the enzyme from the soluble cell fraction has the following properties: S20w, 6.3 S; Stokes radius, 54 A; partial specific volume, 0.75 ml/g; mass, 154,000 daltons; f/fo, 1.4; axial ratio (prolate ellipsoid), 7. The addition of 0.1% Lubrol PX to this fraction activates the enzyme and changes thartial specific volume, 0.74 ml/g; mass, 148,000 daltons; f/fo, 1.6; axial ratio (prolate ellipsoid), 11. These findings show that detergent activates the enzyme by changing its conformation and not simply by dispersing nonsedimentable membrane fragments. The dimensions of this guanylate cyclase in detergent are very similar to those of detergent-solubilized adenylate cyclase from the same tissue (Neer, E.J. (1974) J. Biol. Chem. 249, 6527-6531). Guanylate cyclase can be solubilized from the particulate cell fraction with 1% Lubrol PX but has properties quite different from those of the guanylate cyclase in the soluble cell fraction. It is a large aggregate with a value of S20,w of about 10 S, Stokes radius of 65 A, and a mass of approximately 300,000 daltons. However, the peaks of guanylate cyclase activity in column effluents and sucrose density gradients are very broad indicating a mixture of different size proteins. The conditions used to solubilize guanylate cyclase from the particulate fraction also solubilize adenylate cyclase, and the two activities can be separated on the same sucrose gradient. Studies of this sort require a rapid, accurate guanylate cyclase assay. We have developed an assay for guanylate cyclase activity which meets these criteria by adapting the competitive protein binding assay for guanosine cyclic 3':5' monophosphate originally described by Murad et al. (Murad, F., Manganiello, V., and Vaughn, M. (1971) Proc. Natl. Acad. Sci. U.S.A. 68, 736-739).